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(54) SEAL STRUCTURE

(57) A seal structure (10) including at least a first layer
(1) and a second layer (2). The first layer (1) has at least
one first upward projecting portion (11), and the second
layer (2) has at least one first upward projecting portion
(12). At least part of the first upward projecting portion
(11) of the first layer (1) is covered with the first upward
projecting portion (12) of the second layer (2). A compo-
sition material or the material of the first layer (1) is harder
than a composition material or the material of the second
layer (2).
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Description

Technical Field

[0001] The present disclosure relates to seal struc-
tures. More specifically, the present disclosure relates to
a seal structure that can be used, for example, in a con-
nector, particularly a housing of a connector.

Background Art

[0002] There has been known a seal structure, e.g. a
seal structure that can be used, for example, in a con-
nector for use in an electrical connection (see patents
JP2004-119022A and JP2005-5035A).
[0003] Such seal structures are disclosed in patents
JP2004-119022A and JP2005-5035A

Technical Problem

[0004] Patent JP 2004-119022A discloses a connector
seal composed of an elastic body and intended to prevent
the occurrence of deformation during molding. Patent
JP2005-5035A discloses a rubber stopper for use in a
waterproof connector.
[0005] The inventor noticed problems to overcome in
the conventional seal structures and found the necessity
to take measures to overcome the problems. Specifically,
the inventor found that the following problems exist.
[0006] In each of the conventional seal structures de-
scribed in patents JP2004-119022A and JP2005-5035A,
a seal is formed on a sealed structure such as a housing
of a connector by a projecting portion provided on a sur-
face of the seal structure (see Figures 1 and 2 of patent
JP2004-119022A and Figures 1 and 2 of patent
JP2005-5035A).
[0007] For example, as indicated by a schematic cross-
sectional view in the accompanying Figure 13, a conven-
tional seal structure (X) is configured to have at least one
projecting portion (Y) (see A of Figure 13). It should be
noted that for convenience of explanation, the projecting
portion (Y) of the conventional seal structure is simplis-
tically indicated by a triangular shape.
[0008] The projecting portion (Y) of the conventional
seal structure is formed from an elastic body such as
rubber. The projecting portion (Y) is entered or inserted
in the direction of an arrow D into a sealed structure (S)
such as a housing of a connector to have its apex de-
formed (see B of Figure 13). Such a deformation of the
apex of the projecting portion (Y) ensures sealing for the
sealed structure (S).
[0009] For example, as shown in B of Figure 13, a de-
formed projecting portion (Y’) presses the sealed struc-
ture (S), for example, by a force F0, but due to an abnor-
mal deformation of the projecting potion (Y), the force
(F0) by which the sealed structure (S) is pressed may
decrease. That is, there may be a decrease in sealing
provided by the seal structure.

[0010] For example, as shown in C of Figure 13, while
the projecting portion (Y) has an overall height (h0) before
a deformation, there is a decrease in height of the apex
by a height (h1) after the deformation. Due to an abnormal
deformation of the projecting portion (Y), the height of
the apex may decrease by 50% or more (that is, the value
of h1/h0 may become greater than or equal to 1/2). There-
fore, in the conventional seal structure (X), the force (F0)
with which the projecting portion (Y’) presses against the
sealed structure (S) decreases due to such an abnormal
deformation (see B of Figure 13). This leads by to a de-
crease in sealing provided by the seal structure.
[0011] Furthermore, as shown in C of Figure 13, while
the projecting portion (Y) has an overall width (w0) before
a deformation, the deformation of the projecting portion
(Y) causes the apex of the projecting portion (Y) to be
displaced by a distance (w1) after the deformation. Due
to an abnormal deformation of the projecting portion (Y),
the apex may be displaced in a width direction by 50%
or more (that is, the value of w1/w0 may become greater
than or equal to 1/2). Therefore, it is necessary to provide
a spacing between a projecting portion and a projecting
portion in the conventional seal structure (X), and it has
been difficult to reduce the overall width of the seal struc-
ture (X), i.e. to reduce the size of the seal structure in a
width direction. Further, in this field, there has been a
demand for a reduction in dimension of the seal structure
in a thickness direction.
[0012] The present invention was made in view of the
foregoing problems. That is, a main object of the present
disclosure is to provide a seal structure having an im-
proved sealing capability. Further, the present disclosure
has as an object to further reduce the size of a seal struc-
ture having further improved its sealing capability.

Solution to Problems

[0013] The inventor attempted to solve the foregoing
problems by approaching them in a new direction instead
of dealing with them by extension of conventional tech-
nology. As a result, the inventor finally invented a seal
structure with the main object attained.
[0014] Specifically, the inventor studied to further im-
prove the sealability of a seal structure by inhibiting an
abnormal deformation of a projecting portion of the seal
structure.
[0015] In order to inhibit an abnormal deformation of a
projecting portion of the seal structure, the inventor pro-
posed, as shown for example in Figure 1, to compose a
seal structure (10) of at least two layers, provide a pro-
jecting portion (11) on a first layer (1), and provide a pro-
jecting portion (12) on a second layer (2) so that the pro-
jecting portion (12) covers at least part of the projecting
portion (11). Furthermore, the inventor proposed to inhibit
an abnormal deformation of the projecting portion (12)
of the second layer (2) or, in particular, an apex of the
projecting portion (12) by composing the first layer (1) of
a material which is harder than that of the second layer
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(2). This also improves a force (F10) exerted by the seal
structure (10) against, a sealed structure (SI) (e.g. a first
sealed structure such as a housing of a connector) (see
B of Figure 1).
[0016] The present disclosure provides a seal struc-
ture including at least a first layer and a second layer.
The seal structure is configured such that the first layer
has at least one first upward projecting portion, that the
second layer has at least one first upward projecting por-
tion, such that at least part of the first upward projecting
portion of the first layer is covered with the first upward
projecting portion of the second layer, and such that a
composition material or the material of the first layer is
harder than a composition material or the material of the
second layer.

Advantageous Effects of Invention

[0017] The present invention provides a seal structure
with improved sealing capability. Further, the present in-
vention makes it possible to further reduce the size of a
seal structure having further improved sealing capability.
It should be noted that advantages described herein are
not limitative but illustrative and there may be additional
advantages.

Brief Description of Drawings

[0018]

Figure 1 is a schematic view schematically showing
a seal structure according to an embodiment of the
present disclosure.
Figure 2 is a schematic view schematically showing
a variation of the seal structure according to the em-
bodiment of the present disclosure.
Figure 3 is a schematic view schematically showing
a variation of the seal structure according to the em-
bodiment of the present disclosure.
Figure 4 is a schematic view schematically showing
a variation of the seal structure according to the em-
bodiment of the present disclosure.
Figure 5 is a schematic view schematically showing
a variation of the seal structure according to the em-
bodiment of the present disclosure.
Figure 6 is a schematic view schematically showing
a variation of the seal structure according to the em-
bodiment of the present disclosure.
Figure 7 is a schematic view schematically showing
a variation of the seal structure according to the em-
bodiment of the present disclosure.
Figure 8 is a schematic view schematically showing
a seal structure according to another embodiment
of the present disclosure.
Figure 9 is a schematic view schematically showing
a variation of the overall shape of a seal structure of
the present disclosure.
Figure 10 is a schematic view schematically showing

an example of a ring-type seal structure.
Figure 11 is a schematic view schematically showing
an example of a tube-type seal structure.
Figure 12 is a schematic view schematically showing
an example of a porous or apertured seal structure.
Figure 13 is a schematic view schematically showing
a conventional seal structure.

Description of Embodiments

[0019] For example, as shown in Figure 1, the present
disclosure provides a seal structure (10) including at least
a first layer (1) and a second layer (2). In the seal struc-
ture, the first layer (1) has at least one first upward pro-
jecting portion (11), and the second layer (2) has at least
one first upward projecting portion (12). At least part of
the first upward projecting portion (11) of the first layer
(1) is covered with the first upward projecting portion (12)
of the second layer (2). In the seal structure, a composi-
tion material of the first layer (1) is harder than a compo-
sition material of the second layer (2). The seal structure
is herein sometimes referred to as "seal structure of the
present disclosure".
[0020] Thus, the seal structure of the present disclo-
sure includes at least a first layer (1) having at least one
first upward projecting portion (11) and a second layer
(2) having at least one first upward projecting portion (12)
(see Figure 1). The seal structure of the present disclo-
sure may further include a third layer (3) (see Figure 8).
The numbers of projecting portions and layers that may
be included in the seal structure of the present disclosure
are not limited to any particular numbers.
[0021] The seal structure of the present disclosure may
have a shape such as a ring shape, a tube shape, or a
porous or apertured shape or form as its overall shape
(see Figure 9).
[0022] In the present disclosure, the term "seal struc-
ture" means a component or a member that may form a
seal or sealing in combination with a given "sealed struc-
ture" that will be described in detail below.
[0023] In the present disclosure, the term "sealed
structure" means a component or a member that requires
a "seal". It is preferable that the "sealed structure" has
such a structure that the "seal structure" of the present
disclosure can be inserted into the "sealed structure". In
particular, it is preferable that the "sealed structure" has
such a structure that the "seal structure" forms a "seal"
by making contact with an inner wall of the "sealed struc-
ture". An example of the sealed structure is a housing of
a connector, a body, a plug, a cord, or an electric wire of
a connector that can engage or mate with a housing of
the connector, or a fixture thereof. Note, however, that
the sealed structure is not limited to these examples.
[0024] For example, in a case where the sealed struc-
ture is a structure such as a housing of a connector, the
"seal structure" of the present disclosure makes contact
with and engages and/or mate with the "sealed structure"
so that the "seal structure" of the present disclosure and
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the "sealed structure" engage or bind with each other.
[0025] In the present disclosure, the term "seal" means
the prevention or inhibition of entry of gas such as mois-
ture and water vapor and/or dust into the space between
the "seal structure" of the present disclosure and the
"sealed structure".
[0026] The first layer has a lamina or laminar structure,
and has at least one "first upward projecting portion".
[0027] The "first upward projecting portion" that may
be included in the first layer means a portion raised from
a surface of the first layer (and is hereinafter sometimes
abbreviated as "upward projecting portion" or simply as
"projecting portion"). The number of projecting portions
that may be provided in the first layer is not limited to any
particular number. For example, one to ten projecting
portions may be provided in the first layer. Preferably,
one to five projecting portions may be provided in the first
layer. More preferably, one to three projecting portions
may be provided in the first layer. The projecting portion
may for example be a projection raised from the surface
of the first layer to continuously extend.
[0028] In the present disclosure, for convenience of
explanation, the word "upward" of the "upward projecting
portion" of the "first layer" means a side on which the
"second layer", which will be described in detail below,
is disposed. In other words, the side on which the "second
layer" is disposed is referred to as pointing "upward".
[0029] The shape of the projecting portion that may be
provided in the first layer is not limited to any particular
shape. It is preferable that the projecting portion has a
triangular shape or a rectangular shape (including a trap-
ezoid) such as a quadrangle in cross-section. The pro-
jecting portion may have a rounded edge portion. Alter-
natively, the projecting portion may have a circular arc
apex.
[0030] The composition material that may constitute
the first layer (hereinafter sometimes referred to as "com-
position material of the first layer") is harder than the com-
position material that may constitute the second layer,
which will be described in detail later (hereinafter some-
times referred to as "composition material of the second
layer"). In other words, the composition material of the
second layer has such flexibility as to more easily deform
than the composition material of the first layer in response
to external force. That is, the composition material of the
first layer has such flexibility as to more hardly deform
than the composition material of the second layer.
[0031] In the present disclosure, the term "composition
material" of a layer means one or more materials that
may form the layer.
[0032] It is preferable that the composition material of
the first layer contain resin. Any resin can be used in the
first layer. For example, it is preferable that rubber such
as polybutadiene or silicone be used. Further, resin that
can be used in the first layer may be selected depending
on temperature.
[0033] In the present disclosure, resin primarily con-
tained in the composition material of the first layer is re-

ferred to as "first resin".
[0034] The hardness of the composition material of the
first layer is higher than the hardness of the composition
material of the second layer, and is not limited to any
particular range.
[0035] Examples of the hardness of the composition
material of the first layer include Shore hardness, Rock-
well hardness, Vickers hardness, Brinell hardness, du-
rometer hardness, and Barcol hardness.
[0036] The hardness of the composition material of the
first layer is not limited to any particular value, and any
of the above hardnesses falls within a range of for exam-
ple 20 to 50, preferably 25 to 45, or more preferably 30
to 40. It is preferable that Shore hardness fall within the
above range.
[0037] In a case where the composition material of the
first layer is for example resin, the hardness of the com-
position material of the first layer can be changed by a
filler, a hardening agent, or other substances that are
used in manufacturing the resin.
[0038] The first layer may further include, on an as-
needed basis, at least one "second upward projecting
portion" or "third upward projecting portion" or other por-
tions that are different in shape from the "first upward
projecting portion" provided in the first layer. In the
present disclosure, the number of projecting portions that
may be provided in the first layer is not limited to any
particular number.
[0039] The second layer has a lamina or laminar struc-
ture, and has at least one "first upward projecting portion".
[0040] The "first upward projecting portion" that may
be included in the second layer means a portion raised
from a surface of the second layer (and is hereinafter
sometimes abbreviated as "upward projecting portion"
or simply as "projecting portion"). The number of project-
ing portions that may be provided in the second layer is
not limited to any particular number. For example, one
to ten projecting portions may be provided. Preferably,
one to five projecting portions may be provided. More
preferably, one to three projecting portions may be pro-
vided. The projecting portion may for example be a pro-
jection raised from the surface of the second layer to
continuously extend.
[0041] In the present disclosure, for convenience of
explanation, the word "upward" of the "upward projecting
portion" of the "second layer" means a direction opposite
to the "first layer".
[0042] The shape of the projecting portion that may be
provided in the second layer is not limited to any particular
shape. It is preferable that the outer shape, in particular,
of the projecting portion be a triangular shape or a rec-
tangular shape (including a trapezoid) such as a quad-
rangle in cross-section. The projecting portion may have
a rounded edge portion. Alternatively, the projecting por-
tion may have a circular arc apex. It is preferable that the
apex of the projecting portion of the second layer be more
rounded than the apex of the projecting portion of the
first layer.
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[0043] The projecting portion that may be provided in
the second layer may extend, for example, so as to me-
ander in a cross-sectional view of the seal structure (see
A of Figure 1).
[0044] It is preferable that the composition material that
may constitute the second layer (hereinafter sometimes
referred to as "composition material of the second layer")
be softer than the composition material of the first layer.
It is more preferable that the composition material of the
second layer contains resin. Any resin can be used in
the second layer. For example, it is preferable that rubber
such as polybutadiene or silicone be used. Further, resin
that can be used in the second layer may be selected
depending on temperature.
[0045] In the present disclosure, resin primarily con-
tained in the composition material of the second layer is
referred to as "second resin".
[0046] The hardness of the composition material of the
second layer is lower than the hardness of the composi-
tion material of the first layer, and is not limited to any
particular range.
[0047] Examples of the hardness of the composition
material of the second layer include Shore hardness,
Rockwell hardness, Vickers hardness, Brinell hardness,
durometer hardness, and Barcol hardness.
[0048] The hardness of the composition material of the
second layer is not limited to any particular value, and
any of the above hardnesses falls within a range of for
example 20 to 50, preferably 25 to 45, or more preferably
30 to 40. It is preferable that Shore hardness fall within
the above range.
[0049] In a case where the composition material of the
second layer is for example resin, the hardness of the
composition material of the second layer can be changed
by a filler, a hardening agent, or other substances that
are used in manufacturing the resin.
[0050] The second layer may further include, on an as-
needed basis, at least one "second upward projecting
portion" or "third upward projecting portion" or other por-
tions that are different in shape from the "first upward
projecting portion" provided in the second layer. The
number of projecting portions that may be provided in
the second layer is not limited to any particular number.
[0051] A seal structure of the present disclosure in-
cludes at least a first layer and a second layer, and at
least part of a first upward projecting portion of the first
layer is covered with a first upward projecting portion of
the second layer (see, for example, the first upward pro-
jecting portion (11) of the first layer (1) and the first upward
projecting portion (12) of the second layer (2) shown in
Figure 1). A composition material of the first layer is hard-
er than a composition material of the second layer.
[0052] The seal structure of the present disclosure can
be entered or inserted into a sealed structure such as a
housing of a connector. With the aforementioned config-
uration of two projecting portions, the seal structure of
the present disclosure can press the sealed structure
from within with further improved force (see B of Figure

1). For such a reason, the seal structure of the present
disclosure can provide further improved sealability. Fur-
ther, with such a configuration of two projecting portions,
the seal structure of the present disclosure can inhibit an
abnormal deformation of a projecting portion.
[0053] For example, as shown in A of Figure 1, a seal
structure 10 according to an embodiment of the present
disclosure includes a first layer (i.e. a layer denoted by
reference numeral "1") and a second layer (i.e. a layer
denoted by reference numeral "2").
[0054] The first layer (1) includes at least one first up-
ward projecting portion 11 (hereinafter abbreviated as
"projecting portion 11" or simply as "projecting portion").
The second layer (2) includes at least one first upward
projecting portion 12 (hereinafter abbreviated as "pro-
jecting portion 12" or simply as "projecting portion"), too.
In the illustrated embodiment, for convenience of expla-
nation, the first layer (1) has three projecting portions of
the same shape, and the second layer (2) similarly has
three projecting portions 12 of the same shape. In the
present disclosure, the projecting portions may be iden-
tical or different in shape and dimension to or from one
another. The projecting portions may be continuously dis-
posed or separately disposed.
[0055] In the illustrated embodiment, the whole of a
surface of a projecting portion 11 of the first layer (1) is
covered with a projecting portion 12 of the second layer
(2). In the seal structure 10, at least part of the surface
of the projecting portion 11 of the first layer (1) needs
only be covered with the projecting portion 12 of the sec-
ond layer (2). Any part of the projecting portion 11 of the
first layer (1) may be covered with the projecting portion
12 of the second layer (2). It is preferable that an apex
of the projecting portion 11 of the first layer (1) be covered
with the projecting portion 12 of the second layer (2).
Further, the part of the projecting portion 11 of the first
layer (1) that is covered with the projecting portion 12 of
the second layer (2) may be determined for each project-
ing portion of the first layer (1). In other words, the part
of the projecting portion 11 of the first layer (1) that is
covered with the projecting portion 12 of the second layer
(2) may vary from one projecting portion to another.
[0056] Although, in the illustrated embodiment, the first
layer (1) and the second layer (2) have substantially the
same outer shape, the seal structure of the present dis-
closure is not limited to one having such a shape. In the
first layer (1) and the second layer (2), projecting portions
of various shapes and dimensions can be independently
selected for use.
[0057] In the illustrated embodiment, the outer shapes
of the projecting portion 11 of the first layer (1) and the
projecting portion 12 of the second layer (2) are both
triangular in cross-section. In the seal structure of the
present disclosure, the shapes of the projecting portions
are not limited to such shapes.
[0058] The cross-sectional shape of a projecting por-
tion of the first layer (1) and the cross-sectional shape of
a projecting portion of the second layer (2) are not limited
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to any particular combination. Geometric cross-sectional
shapes can be each independently selected as appro-
priate for use in a projecting portion of the first layer (1)
and a projecting portion of the second layer (2).
[0059] Although, in the illustrated embodiment, the
apex of the projecting portion 11 of the first layer (1) and
the apex of the projecting portion 12 of the second layer
(2) are aligned on a straight line L, the apices do not need
to be aligned on the straight line L. In other words, the
position of the apex of the projecting portion 11 of the
first layer (1) and/or the position of the apex of the pro-
jecting portion 12 of the second layer (2) may be off the
straight line L. That is, the apex of the projecting portion
11 of the first layer (1) and/or the apex of the projecting
portion 12 of the second layer (2) may or may not be
present on the straight line L.
[0060] In the seal structure 10, the composition mate-
rial of the first layer (1) is harder than the composition
material of the second layer (2). In other words, the com-
position material of the second layer (2) is softer than the
composition material of the first layer (1).
[0061] Specifically, it is preferable that the composition
material that may constitute the projecting portion 11 of
the first layer (1) be harder than the composition material
that may constitute the projecting portion 12 of the second
layer (2). In other words, it is preferable that the compo-
sition material that may constitute the projecting portion
12 of the second layer (2) be softer than the composition
material that may constitute the projecting portion 11 of
the first layer (1).
[0062] In the seal structure of the present disclosure,
it is preferable that the composition materials that may
constitute the first layer and the second layer both contain
resin and the resin primarily contained in the first layer
(i.e. the "first resin") be harder than the resin primarily
contained in the second layer (i.e. the "second resin") or
the second resin be softer than the first resin. In the
present disclosure, any resin is used, provided a differ-
ence in hardness can be provided between the first resin
and the second resin. In the first layer and the second
layer, identical types of resin differing in hardness from
each other may be used. Alternatively, in the first layer
and the second layer, different types of resin differing in
hardness from each other may be used.
[0063] More specifically, in the case of any of the above
hardnesses, the difference between the hardness of the
material that may constitute the first layer, specifically
the first resin, and the hardness of the material that may
constitute the second layer, specifically the second resin,
fall within a range of preferably 5 to 25 or more preferably
10 to 20. By thus providing a difference in hardness be-
tween the first resin and the second resin in the seal
structure of the present disclosure, further improvement
in sealability can be brought about.
[0064] It is preferable that the projecting portion of the
second layer has "flexibility". In the present disclosure,
the term "flexibility" means the property of deforming in
response to external force. It is preferable that the pro-

jecting portion of the second layer elastically deform.
[0065] For example, it is preferable that as shown in A
and B of Figure 1, the projecting portion 12 of the second
layer (2) elastically deforms upon contact with the sealed
structure (SI). More specifically, it is preferable that the
position of the apex of the projecting portion of the second
layer (2) be elastically displaced (see a deformed pro-
jecting portion 12’ shown in B of Figure 1).
[0066] For example, as shown in C of Figure 1, it is
preferable that the height of the projecting portion 12 of
the second layer (2), specifically the position of its apex,
vary or decreases within a range of, for example, less
than 50%, for example, in a height direction with respect
to the overall height (H0) of the projecting portion 12.
More preferably, the position of its apex can vary within
a range of 40% or less (see C of Figure 1). Even more
preferably, the position of its apex can vary within a range
of 20% to 30%.
[0067] More specifically, as shown in C of Figure 1, the
position of the apex of the projecting portion 12 can be
displaced by H1 in a height direction with respect to the
overall height H0 (see the deformed projecting portion
12’). In this case, it is preferable that the value of H1/H0
be less than 1/2. More preferably, the value of H1/H0 is
less than or equal to 2/5, or even more preferably, the
value of HI/HO is greater than or equal to 1/5 and less
than or equal to 3/10.
[0068] It should be noted that the height H0 of the pro-
jecting portion of the second layer (2) may vary from one
projecting portion to another. Further, similarly, the over-
all height of the projecting portion of the first layer (1) may
vary from one projecting portion to another. It is prefer-
able that the overall height (H0) of the projecting portion
of the second layer (2) be greater than the overall height
of the projecting portion of the first layer (1).
[0069] By thus limiting the displacement of the project-
ing portion 12 of the second layer (2) in a height direction
to less than 50%, the force (F10) with which the deformed
projecting portion 12’ presses the sealed structure (S1)
can be further increased (see B of Figure 1). Moreover,
an abnormal deformation of the projecting portion 12 can
be inhibited. In particular, further improvement in seala-
bility can be brought about. Such effects are attributed
to the presence of the projecting portion 11 of the first
layer (1), which is harder than the second layer (2), below
the projecting portion 12 of the second layer (2).
[0070] Further, the presence of the projecting portion
11 of the first layer (1), which is harder than the second
layer (2), below the projecting portion 12 of the second
layer (2) makes it possible to reduce the overall thickness
dimension of the seal structure 10. Moreover, the size of
the seal structure 10 can be reduced in a thickness di-
rection. Such a reduction in size may contribute to a re-
duction in size of the sealed structure, specifically a hous-
ing of a connector or other structures.
[0071] Furthermore, it is preferable that the projecting
portion 12 of the second layer (2), specifically its apex,
vary within a range of less than 50% in a width direction
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with respect to the overall width (W0) of the projecting
portion 12. More preferably, the apex can vary within a
range of 40% of less. Even more preferably, the apex
can vary within a range of 20% to 30%.
[0072] More specifically, as shown in C of Figure 1, the
position of the apex of the projecting portion 12 of the
second layer (2) can be displaced by W1 in a width di-
rection with respect to the overall width W0 (see the de-
formed projecting portion 12’). In this case, it is preferable
that the value of W1/W0 be less than 1/2. More prefera-
bly, the value of W1/W0 is less than or equal to 2/5, or
even more preferably, the value of W1/W0 is greater than
or equal to 1/5 and less than or equal to 3/10.
[0073] It should be noted that the overall width W0 of
the projecting portion of the second layer (2) may vary
from one projecting portion to another. Further, similarly,
the overall width of the projecting portion of the first layer
(1) may vary from one projecting portion to another.
[0074] By thus limiting the displacement of the project-
ing portion 12 of the second layer (2) in a width direction
to less than 50% makes it possible to further reduce the
dimension of the projecting portion 12 in a width direction
and the spacing between projecting portions 12. Moreo-
ver, the dimension of the seal structure 10 in a width
direction can be further reduced. Moreover, the overall
size of the seal structure 10 can be reduced in a width
direction. Such a reduction in size may contribute to a
reduction in size of the sealed structure, specifically a
housing of a connector or other structures.
[0075] In the present disclosure, the term "width direc-
tion" means, for example, the direction of the overall width
W0 in C of Figure 1 or a horizontal direction on the surface
of paper. Further, in a case where the sealed structure
is a housing of a connector or other structures, the "width
direction" of the seal structure may mean the direction of
mating of the seal structure of the present disclosure with
the sealed structure.
[0076] Although, in the illustrated embodiment, a lower
surface of the first layer (1) (i.e. a surface of the first layer
(1) opposite to the surface of the first layer (1) facing the
second layer (2)) is flat, the shape of the lower surface
of the first layer (1) can be changed as appropriate in
conformance with the shape of a surface of another
sealed structure (hereinafter sometimes referred to as
"second sealed structure") that may make direct contact
with the lower surface of the first layer (1) (see Figure 7).
That is, the lower surface of the first layer (1) is not limited
to a flat shape.
[0077] The shape of the apex of the projecting portion
11 of the first layer (1) and/or the shape of the apex of
the projecting portion 12 of the second layer (2) may be
changed as appropriate in conformance with the shape
of a surface of the sealed structure S1 (see B of Figure
1). That is, the shape of the apex of the projecting portion
11 of the first layer (1) and/or the shape of the apex of
the projecting portion 12 of the second layer (2) is/are
not limited to a shape having a sharp edge portion.
[0078] By the outer shapes of projecting portions (11,

12) of the seal structure 10 being triangular in cross-sec-
tion, entry or insertion into the sealed structure S1 (i.e.
entry or insertion along the direction of an arrow D10)
may be further promoted (see B of Figure 1).
[0079] The triangular cross-sectional shape of a pro-
jecting portion shown in Figure 1 may be bilaterally asym-
metrical. In other words, it may or may not be symmetrical
with respect to a perpendicular passing through the apex
of the projecting portion.
[0080] As a variation, for example, as shown in Figure
2, the apices of projecting portions (21, 22) of a seal struc-
ture 20 may have rounded edge portions. In other words,
the projecting portions (21, 22) may be "substantially tri-
angular" in cross-section.
[0081] For example, by the projecting portions (21, 22)
of the seal structure 20, particularly the projecting portion
22 provided in the second layer (2), having rounded ap-
ices as shown in Figure 2, entry or insertion into a sealed
structure can be promoted and the force by which the
sealed structure is pressed can be further increased. In
the seal structure 20, only the projecting portion 22 of the
second layer (2) may be rounded. In other words, the
projecting portion 21 of the first layer (1) may have a
sharp edge portion.
[0082] The triangular cross-sectional shape of a pro-
jecting portion shown in Figure 2 may be bilaterally asym-
metrical. In other words, it may or may not be symmetrical
with respect to a perpendicular passing through the apex
of the projecting portion.
[0083] As another variation, for example, A of Figure
3 shows a seal structure 30 having projecting portions
(31, 32) having shapes formed by flattening the apices
of triangles or trapezoidal shapes. Since the projecting
portions (31, 32) shown in A of Figure 3 have flat apices,
the force by which a sealed structure is pressed can be
further increased.
[0084] As another variation, for example, B of Figure
3 shows a seal structure 40 having projecting portions
(41, 42) having trapezoidal shapes formed by rounding
the edge portions shown in A of Figure 3 (such shapes
being hereinafter referred to as "substantially trapezoidal
shapes"). By the projecting portions (41, 42) having sub-
stantially trapezoidal shapes, entry or insertion into a
sealed structure can be promoted and the force by which
the sealed structure is pressed can be further increased.
In the seal structure 40, only the projecting portion 42 of
the second layer (2) may be rounded. In other words, the
projecting portion 41 of the first layer (1) may have a
sharp edge portion.
[0085] The triangular cross-sectional shape of a pro-
jecting portion shown in A or B Figure 3 may be bilaterally
asymmetrical. In other words, it may or may not be sym-
metrical with respect to a perpendicular passing through
the apex of the projecting portion.
[0086] As another variation, for example, A of Figure
4 shows a seal structure 50 having projecting portions
(51, 52) having more upright trapezoidal shapes (here-
inafter referred to as "substantially quadrangular
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shapes"). It is preferable that each of the projecting por-
tions (51, 52) have an angle of inclination larger than or
equal to 80 degrees and smaller than or equal to 90 de-
grees. By the projecting portions (51, 52) having sub-
stantially quadrangular shapes, the force by which a
sealed structure is pressed can be further increased.
[0087] As another variation, for example, B of Figure
4 shows a seal structure 60 having projecting portions
(61, 62) having substantially quadrangular shapes
formed by rounding the edge portions shown in A of Fig-
ure 3. By such projecting portions (61, 62), entry or in-
sertion of the seal structure 60 into a sealed structure
can be promoted and the force by which the sealed struc-
ture is pressed can be further increased. In the seal struc-
ture 60, only the projecting portion 62 of the second layer
(2) may be rounded. In other words, the projecting portion
61 of the first layer (1) may have a sharp edge portion.
[0088] As another variation, for example, for further
promotion of entry of a seal structure into a sealed struc-
ture and a further increase in the force by which the
sealed structure is pressed, the shapes of projecting por-
tions of the seal structure may be right triangles.
[0089] A seal structure 70 shown, for example, in A of
Figure 5 has first upward projecting portions (71, 72)
whose outer shapes are right triangular in cross-section.
[0090] As shown in B of Figure 5, the seal structure 70
can enter into a sealed structure S2 along the direction
of an arrow D70. The projecting portion 72 of the second
layer (2), which is disposed above the projecting portion
71 of the first layer (1), can deform upon contact with an
inner wall of the sealed structure S2 (see a deformed
projecting portion 72’).
[0091] Since the projecting portion 72 of the second
layer (2) may be supported by the projecting portion 71
of the first layer (1), the deformed projecting portion 72’
makes it possible to press the sealed structure S2 with
a further greater force (F70) (see B of Figure 5).
[0092] For example, as shown in A of Figure 5, the
shapes of the projecting portions (71, 72) of the seal
structure 70, particularly the outer shape of the projecting
portion 72 in cross-section, are right triangles. Therefore,
for example, as shown in B of Figure 5, the entry of the
seal structure 70 into the sealed structure S2 along the
direction of the arrow D70 can be promoted, and the
sealed structure S2 can be pressed with a further greater
force (F70).
[0093] For example, as shown in A of Figure 5, it is
preferable that the projecting portions (71, 72) of the seal
structure 70 have slopes in the direction of movement of
the seal structure 70 (i.e. the direction of the arrow D70
shown in B of Figure 5). Doing so makes it possible to
further promote the entry of the seal structure 70 into the
sealed structure S2 and further increase the force by
which the sealed structure S2 is pressed.
[0094] For example, as shown in A of Figure 5, the
apex of the projecting portion 71 of the first layer (1) is
on a straight line L1. The apex of the projecting portion
72 of the second layer (2) is on a straight line L2. Thus,

in the embodiment shown in A of Figure 5, there may be
a position gap between the apex of the projecting portion
71 and the apex of the projecting portion 72. In other
words, the apex of the projecting portion 71 and the apex
of the projecting portion 72 may be present or may not
be present in the same straight line. The difference in
position between the apices makes it possible to further
promote the entry of the seal structure 70 into the sealed
structure S2 and further increase the force by which the
sealed structure S2 is pressed (see B of Figure 5).
[0095] The projecting portions (71, 72) of the seal
structure 70 shown, for example, in A of Figure 5 may
have rounded apices (not illustrated). Dosing so makes
it possible to further promote the entry of the seal struc-
ture 70 into the sealed structure S2. In the seal structure
70, only the projecting portion 72 of the second layer (2)
may be rounded. In other words, the projecting portion
71 of the first layer (1) may have a sharp edge portion.
[0096] As mentioned above, the seal structure of the
present disclosure can have projecting portions of vari-
ous shapes. Projecting portions of such various shapes
may be combined as needed for use. The present dis-
closure is not limited to any particular combination of
shapes of projecting portions.
[0097] In addition to the first upward projecting portion,
the first layer (1) may further have, for example, at least
one second upward projecting portion of a different
shape. Furthermore, in addition to the first upward pro-
jecting portion, the second layer (2) may further have, for
example, at least one second upward projecting portion
of a different shape. In such an aspect, it is preferable
that at least part of the second upward projecting portion
of the first layer (1) be covered with the second upward
projecting portion of the second layer (2). Having such a
configuration makes it possible to bring about further im-
provement in sealability.
[0098] Furthermore, in addition to the first upward pro-
jecting potion and the second upward projecting portion,
the first layer (1) may further have, for example, a third
upward projecting portion of a different shape. In addition
to the first upward projecting potion and the second up-
ward projecting portion, the second layer (2) may further
have, for example, a third upward projecting portion of a
different shape. In such an aspect, it is preferable that at
least part of the third upward projecting portion of the first
layer (1) be covered with the third upward projecting por-
tion of the second layer (2). Having such a configuration
makes it possible to bring about further improvement in
sealability.
[0099] A composition material of the first upward pro-
jecting portion of the first layer (1) may be different in
hardness from a composition material of the second up-
ward projecting portion and/or the third upward projecting
portion of the first layer (1). Having such a configuration
makes it possible to support the second layer (2) more
appropriately. Moreover, a more appropriate seal can be
provided.
[0100] A composition material of the first upward pro-
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jecting portion of the second layer (2) may be different in
hardness from a composition material of the second up-
ward projecting portion and/or the third upward projecting
portion of the second layer (2). Having such a configu-
ration makes it possible to provide a more appropriate
seal.
[0101] For example, in a seal structure shown in A of
Figure 6, the first layer (1) has three upward projecting
portions (81a, 81b, 81c), and the second layer (2) dis-
posed above the first layer (1) has three upward project-
ing portions (82a, 82b, 82c), too
[0102] In the first layer (1), for convenience of expla-
nation, the projecting portion 81a is referred to as "first
upward projecting portion", the projecting portion 81b as
"second upward projecting portion", and the projecting
portion 81c as "third upward projecting portion". They are
hereinafter sometimes abbreviated as "projecting portion
81a", "projecting portion 81b", and "projecting portion
81c".
[0103] In the second layer (2), for convenience of ex-
planation, the projecting portion 82a is referred to as "first
upward projecting portion", the projecting portion 82b as
"second upward projecting portion", and the projecting
portion 82c as "third upward projecting portion". They are
hereinafter sometimes abbreviated as "projecting portion
82a", "projecting portion 82b", and "projecting portion
82c".
[0104] In the first layer (1) shown in A of Figure 6, the
projecting portion 81a and the projecting portion 81b
have, as their cross-sectional shapes, shapes formed by
flattening the apices of right triangles or substantially
trapezoidal shapes. The projecting portion 81c is sub-
stantially quadrangular in cross-section.
[0105] In the second layer (2) shown in A of Figure 6,
the outer shapes of the projecting portion 82a and the
projecting portion 82b have, as their cross-sectional
shapes, shapes formed by flattening the apices of right
triangles or substantially trapezoidal shapes. The outer
shape of the projecting portion 82c is substantially quad-
rangular in cross-section.
[0106] The seal structure 80 illustrated in A of Figure
6 can enter into a sealed structure from either the pro-
jecting portion 82a or the projecting portion 82b of the
second layer (2) (not illustrated). Such a structure can
be utilized in a seal structure 200 having a ring-type over-
all shape shown, for example, in A of Figure 9. In a case
where the ring-type seal structure 200 shown, for exam-
ple, in A of Figure 9 is inserted into a sealed structure (or
a first sealed structure) such as a housing of a connector,
it is not necessary to select a direction of insertion of the
seal structure.
[0107] Such projecting portions of the seal structure
80 shown, for example, in A of Figure 6 make it possible
to further promote the entry of the seal structure 80 into
the sealed structure and further increase the force by
which the sealed structure is pressed.
[0108] The first layer (1) and the second layer (2)
shown in A of Figure 6 may be substantially the same in

outer shape. The shapes of the first layer (1) and the
second layer (2), particularly the shapes of the projecting
portions, may be different from each other. In the first
layer (1) and the second layer (2), projecting portions of
various shapes can be each independently selected.
[0109] As a further variation, for example, B of Figure
6 shows a seal structure 90 whose projecting portions
have rounded edge portions. Since the projecting por-
tions of the seal structure 90 have rounded edge portions,
entry of the seal structure 90 into a sealed structure can
be further promoted. Further, the apex of the projecting
portions, particularly, the projecting portions (92a, 92b,
92c) of the second layer (2), may have circular arc apices.
[0110] A seal structure according to another embodi-
ment of the present disclosure is shown in Figure 7.
[0111] In a seal structure 110 shown, for example, in
A of Figure 7, the first layer (1) has first upward projecting
portions 111, specifically three upward projecting por-
tions 111a, 111b, and 111c. They are hereinafter some-
times abbreviated as "projecting portions 111a, 111b,
and 111c" or simply as "upward projecting portions" or
"projecting portions".
[0112] The second layer (2) has first upward projecting
portions 112, specifically three upward projecting por-
tions 112a, 112b, and 112c. They are hereinafter some-
times abbreviated as "projecting portions 112a, 112b,
and 112c" or simply as "upward projecting portions" or
"projecting portions".
[0113] The projecting portions (111, 112) shown in A
of Figure 7 are similar to the projecting portions (11, 12)
shown in Figure 1. Further, the projecting portions (111,
112) shown in A of Figure 7 may be replaced as needed
by the projecting portions illustrated in any of Figures 2
to 6.
[0114] The seal structure 110 illustrated in A of Figure
7 may have three downward projecting portions 114,
more specifically three downward projecting portions
114a, 114b, and 114c, on the lower surface of the first
layer (1) (or the surface of the first layer (1) facing in a
direction opposite to the direction of projection of the pro-
jecting portion 111 or the surface of the first layer (1)
opposite to the surface of the first layer (1) facing the
second layer (2)). They are hereinafter sometimes ab-
breviated as "projecting portions 114a, 114b, and 114c"
or simply as "downward projecting portions" or "project-
ing portions".
[0115] The number of projecting portions that may be
provided on the lower surface of the first layer (1) is not
limited to any particular number. For example, one to ten
projecting portions may be provided. Preferably, one to
five projecting portions may be provided. More prefera-
bly, one to three projecting portions may be provided.
The projecting portions may for example be projections
raised from the lower surface of the first layer to contin-
uously extend.
[0116] It is preferable that the projecting portions
(114a, 114b, 114c) that can be provided on the lower
surface of the first layer (1) of the seal structure 110 be
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formed in conformance with the shape of a surface of
another sealed structure (e.g. a second sealed structure
such as a housing of a connector, a body, a plug, a cord,
or an electric wire of a connector, or a fixture thereof)
with which the lower surface of the first layer (1) may
make contact.
[0117] The shape of the projecting portions that may
be provided on the lower surface of the first layer (1) is
not limited to any particular shape. It is preferable that
the projecting portions that can be provided on the lower
surface of the first layer (1) have triangular shapes or
rectangular shapes (including trapezoids) such as quad-
rangles in cross-section. The projecting portions may
have bilaterally symmetrical shapes or bilaterally asym-
metrical shapes in cross-section. The projecting portions
may have rounded apices.
[0118] The three projecting portions (114a, 114b,
114c) provided on the lower surface of the first layer (1)
illustrated in A of Figure 7 have triangular cross-sectional
shapes raised downward.
[0119] In the illustrated embodiment, a perpendicular
La passing through the apex of the upward projecting
portion 111a and a perpendicular Ma passing through
the apex of the downward projecting portion 114a are
aligned with each other. Similarly, a perpendicular Lb
passing through the apex of the upward projecting portion
111b and a perpendicular Mb passing through the apex
of the downward projecting portion 114b are aligned with
each other. A perpendicular Lc passing through the apex
of the upward projecting portion 111c and a perpendic-
ular Mc passing through the apex of the downward pro-
jecting portion 114c are aligned with each other.
[0120] The perpendiculars La, Lb, and Lc do not need
to be aligned with the perpendiculars Ma, Mb, and Mc,
respectively. In other words, the position of the apex of
a projecting portion 111 on the upper side of the first layer
(1) and the position of the apex of a projecting portion
114 on the lower side may be present in the same straight
line as illustrated or may not be present in the same
straight line.
[0121] As another variation, B of Figure 7 illustrates a
seal structure 120 having projecting portions 124, spe-
cifically two downward projecting portions (124a, 124b),
on the lower surface of the first layer (1). For convenience
of explanation, the downward projecting portion 124a is
referred to as "first downward projecting portion", and the
downward projecting portion 124b as "second downward
projecting portion". They may be hereinafter sometimes
abbreviated as "projecting portion 124a" and "projecting
portion 124b."
[0122] First upward projecting portions 121 raised on
the upper side of the first layer (1) of the seal structure
120, specifically three upward projecting portions (121a,
121b, 121c), may be formed in a manner which is similar
to that in which the projecting portions (111a, 111b, 111c)
illustrated in A of Figure 7 are formed.
[0123] First upward projecting portions 122 of the sec-
ond layer (2) of the seal structure 120, specifically three

upward projecting portions (122a, 122b, 122c), may be
formed in a manner which is similar to that in which the
projecting portions (112a, 112b, 112c) illustrated in A of
Figure 7 are formed.
[0124] The two projecting portions (124a, 124b) pro-
vided on the lower surface of the first layer (1) illustrated
in B of Figure 7 have triangular cross-sectional shapes
raised downward.
[0125] The shapes of the projecting portions (124a,
124b) are not limited to the shapes of triangles in cross-
section, and may be triangular shapes or rectangular
shapes (including trapezoids) such as quadrangles in
cross-section. The shapes of the projecting portions
(124a, 124b) may be bilaterally symmetrical shapes in
cross-section as shown, for example, in A of Figure 7.
Further, the projecting portions (124a, 124b) may have
rounded apices.
[0126] In the illustrated embodiment, a perpendicular
Ma passing through the apex of the downward projecting
portion 124a is not aligned with a perpendicular La pass-
ing through the apex of the upward projecting portion
121a. Further, similarly, a perpendicular Mb passing
through the apex of the downward projecting portion
124b is not aligned with a perpendicular Lb passing
through the apex of the upward projecting portion 121b.
[0127] The formation of such projecting portions allows
the downward projecting portions (124a, 124b) and the
upward projecting portions (121a, 121b, 121c) of the first
layer (1) to be alternately arranged. Such a configuration
makes it possible to further reduce the overall thickness
of the first layer (1). Moreover, the size of the seal struc-
ture 120 can be further reduced in a thickness direction.
[0128] In the seal structure of the present disclosure,
the downward projecting portions of the first layer (1) may
have shapes which are similar to those of the upward
projecting portions shown, for example, in any of Figures
2 to 6.
[0129] The seal structure of the present disclosure may
further include a given "third layer" as needed. Specifi-
cally, the seal structure of the present disclosure may
further include a third layer on a lower surface of the first
layer (i.e. a surface of the first layer opposite to the sur-
face of the first layer on which the second layer is pro-
vided). In other words, in the seal structure of the present
disclosure, the first layer may be located between the
third layer and the second layer. The following describes
the third layer in detail.
[0130] The third layer has a lamina or laminar structure,
and has at least one "first downward projecting portion".
[0131] The "first downward projecting portion" that may
be included in the third layer means a portion raised
downward from a surface of the third layer (and is here-
inafter sometimes abbreviated as "downward projecting
portion" or simply as "projecting portion"). The number
of projecting portions that may be provided in the third
layer is not limited to any particular number. For example,
one to ten projecting portions may be provided in the third
layer. Preferably, one to five projecting portions may be
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provided in the third layer. More preferably, one to three
projecting portions may be provided in the third layer.
The projecting portion may for example be a projection
raised from the surface of the third layer to continuously
extend.
[0132] In the present disclosure, the word "downward"
of the "first downward projecting portion" of the "third lay-
er" means a direction opposite to the "second layer".
[0133] The shape of the downward projecting portion
that may be provided in the third layer is not limited to
any particular shape. It is preferable that the outer shape
of the projecting portion be a triangular shape or a rec-
tangular shape (including a trapezoid) such as a quad-
rangle in cross-section. The downward projecting portion
may have a rounded edge portion. Alternatively, the
downward projecting portion may have a circular arc
apex. It is preferable that the apex of the downward pro-
jecting portion of
the third layer be more rounded than the apex of the
downward projecting portion that may be provided on the
lower surface of the first layer.
[0134] The downward projecting portion that may be
provided in the third layer may extend, for example, so
as to meander in a cross-sectional view of the seal struc-
ture (see Figure 8).
[0135] It is preferable that the composition material that
may constitute the third layer (hereinafter sometimes re-
ferred to as "composition material of the third layer") be
softer than the composition material of the first layer. In
other words, it is preferable that the composition material
of the first layer be harder than the composition material
of the third layer. Further, the composition material of the
third layer has such flexibility as to more easily deform
than the composition material of the first layer in response
to external force. That is, the composition material of the
first layer has such flexibility as to more hardly deform
than the composition material of the third layer.
[0136] It is preferable that the composition material of
the third layer contain resin. Any resin can be used in the
third layer, and for example, it is preferable that rubber
such as polybutadiene or silicone be used. Further, resin
that can be used in the third layer may be selected de-
pending on temperature.
[0137] In the present disclosure, resin primarily con-
tained in the composition material of the third layer is
referred to as "third resin".
[0138] The hardness of the composition material of the
third layer is lower than the hardness of the composition
material of the first layer, and is not limited to any partic-
ular range.
[0139] Examples of the hardness of the composition
material of the third layer include Shore hardness, Rock-
well hardness, Vickers hardness, Brinell hardness, du-
rometer hardness, and Barcol hardness.
[0140] The hardness of the composition material of the
third layer is not limited to any particular value, and any
of the above hardnesses falls within a range of for exam-
ple 20 to 50, preferably 25 to 45, or more preferably 30

to 40. It is preferable that Shore hardness or durometer
hardness fall within the above range.
[0141] In a case where the composition material of the
third layer is for example resin, the hardness of the com-
position material of the third layer can be changed by a
filler, a hardening agent, or other substances that are
used in manufacturing the resin.
[0142] The third layer may further include, on an as-
needed basis, at least one "second downward projecting
portion" or "third downward projecting portion" or other
portions that are different in shape from the "first down-
ward projecting portion" of the third layer.
[0143] In the seal structure of the present disclosure,
it is preferable that as shown, for example, in Figure 8,
the first layer has at least one first downward projecting
portion on a side thereof facing the third layer. Further-
more, it is preferable that the third layer has at least one
first downward projecting portion, too. It is preferable that
at least part of the first downward projecting portion of
the first layer be covered with the first downward project-
ing portion of the third layer. It is preferable that a com-
position material of the first layer be harder than a com-
position material of the third layer. In other words, it is
preferable that the composition material of the third layer
be softer than the composition material of the first layer.
[0144] Such a configuration makes it possible to form
a more appropriate seal with a sealed structure (or a sec-
ond sealed structure) that makes contact with the third
layer.
[0145] The whole of a surface of the first downward
projecting portion of the first layer may be covered with
the first downward projecting portion of the third layer.
Alternatively, only part of the surface of the first downward
projecting portion of the first layer may be covered with
the first downward projecting portion of the third layer. It
is preferable that the apex of the first downward projecting
portion of the first layer be covered with the first down-
ward projecting portion of the third layer.
[0146] In the seal structure of the present disclosure,
it is preferable that the composition material of the first
layer contains resin (e.g. a first resin), and the composi-
tion material of the third layer contains resin (e.g. a third
resin), too. It is preferable that the third resin be softer
than the first resin. In other words, it is preferable that
the first resin be harder than the third resin.
[0147] Such a configuration allows the third layer and
the sealed structure (or the second sealed structure) to
make contact with each other more appropriately, making
it possible to bring about further improvement in seala-
bility.
[0148] In the present disclosure, any resin is used, pro-
vided a difference in hardness can be provided between
the third resin and the first resin. In the third resin and
the first resin, identical types of resin differing in hardness
from each other may be used. Alternatively, in the third
layer and the first layer, different types of resin differing
in hardness from each other may be used.
[0149] More specifically, in the case of any of the above
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hardnesses, the difference between the hardness of the
material that may constitute the third layer, specifically
the third resin, and the hardness of the material that may
constitute the first layer, specifically the first resin, fall
within a range of preferably 5 to 25 or more preferably
10 to 20. By thus providing a difference in hardness be-
tween the third layer and the first layer in the seal structure
of the present disclosure, further improvement in seala-
bility can be brought about.
[0150] For example, A of Figure 8 shows a seal struc-
ture 130 having a third layer (3). The seal structure 130
can be formed by disposing the third layer (3) on the
lower surface of the first layer (1) of the seal structure
110 illustrated in A of Figure 7 already mentioned (i.e.
the surface of the first layer (1) facing away from the
second layer (2)).
[0151] In the seal structure 130 shown in A of Figure
8, downward projecting portions 133 (specifically first
downward projecting portions 133a, 133b, 133c) of the
third layer (3) are disposed on surfaces of downward pro-
jecting portions 134 (specifically first downward project-
ing portions 134a, 134b, 134c) provided in the first layer
(1). Although, in the illustrated embodiment, the positions
of the apices of the downward projecting portions 134 of
the first layer (1) and the positions of the apices of the
downward projecting portions 133 of the third layer (3)
are aligned with each other on perpendiculars Ma, Mb,
and Mc, respectively, they may not be aligned with each
other.
[0152] As another variation, for example, B of Figure
8 shows a seal structure 140 having a third layer (3). The
seal structure 140 can be formed by disposing the third
layer (3) on the lower surface of the first layer (1) of the
seal structure 120 illustrated in B of Figure 7 already men-
tioned (i.e. the surface of the first layer (1) facing away
from the second layer (2)).
[0153] In the seal structure 140 shown in B of Figure
8, downward projecting portions 143 (specifically a first
downward projecting portion 143a and a second down-
ward projecting portion 143b) of the third layer (3) are
disposed on surfaces of downward projecting portions
144 (specifically a first downward projecting portion 144a
and a second downward projecting portion 144b) provid-
ed in the first layer (1). Although, in the illustrated em-
bodiment, the positions of the apices of the downward
projecting portions 144 of the first layer (1) and the posi-
tions of the apices of the downward projecting portions
143 of the third layer (3) are aligned with each other on
perpendiculars Ma and Mb, respectively, they may not
be aligned with each other.
[0154] In the seal structure of the present disclosure,
the downward projecting portions of the third layer (3)
may have shapes which are similar to those of the upward
projecting portions of the second layer (2) shown, for ex-
ample, in any of Figures 2 to 6.
[0155] For example, Figure 9 shows the overall shapes
of seal structures of the present disclosure. Examples
include (A) a ring-type seal structure 200, (B) a tube-type

seal structure 300, (C) a porous or apertured seal struc-
ture 400, or other seal structures.
[0156] Specifically, A of Figure 9 shows (a) the front,
(b) the side, and (c) the rear of the ring-type seal structure
200. Projecting portions of the seal structure 200 can be
seen on the side (b) of A of Figure 9. B of Figure 9 is an
isometric view showing the overall shape of the tube-type
seal structure 300. C of Figure 9 shows (a) the front, (b)
the side, and (c) the rear of the porous seal structure 400.
Projecting portions of the seal structure 400 can be seen
on the side (b) of C of Figure 9.
[0157] The following briefly describes the ring-type
seal structure 200, the tube-type seal structure 300, and
the porous seal structure 400.
[0158] Figure 10 shows the ring-type seal structure 200
((A) front, (B) side, (C) rear, (D) bottom or top). The ring-
type seal structure 200 has an annular overall structure.
The seal structure 200 has three projections (201, 202,
203) provided as projecting portions on the outer periph-
ery thereof and three projections (204, 205, 206) provid-
ed as projecting portions on the inner periphery (see E
of Figure 10).
[0159] The seal structure 200 can form a seal, for ex-
ample, by being placed between a housing of a connector
(or a first sealed structure) and a connector body (or a
second sealed structure) that can mate with the housing
of the connector. It is preferable that the seal structure
200 be fitted to the connector body or the like first then
inserted into the connector housing.
[0160] E of Figure 10 schematically shows a simplified
cross-section of the seal structure 200 as taken along
line x-x in A of Figure 10. The projecting portions 201,
202, and 203 schematically show projecting portions that
may be provided in the "second layer" of the present dis-
closure. The projecting portions 204, 205, and 206 sche-
matically show the projecting portions that may be pro-
vided in the "first layer" or "third layer" of the present
disclosure. For simplification of explanation, the cross-
section of E of Figure 10 does not show a boundary be-
tween the first layer, the second layer, and/or the third
layer.
[0161] Figure 11 is an isometric view schematically
showing the tube-type seal structure 300. The tube-type
seal structure 300 has a tubular overall structure, and
has two projections (301, 302) as projecting portions on
the outer periphery thereof.
[0162] The projecting portions 301 and 302 corre-
spond to the projecting portions that may be provided in
the "second layer" of the present disclosure. In the illus-
trated embodiment, a projecting portion 303 corresponds
to the projecting portion of the "first layer" of the present
disclosure. In the illustrated embodiment, the projecting
portion 301 is formed on the upper side of the projecting
portion 303.
[0163] Preferably, the tube-type seal structure 300 is
configured such that a sealed structure (or a second
sealed structure) such as a cord, an electric wire, or a
fixture thereof can be fixedly placed in a through-hole

21 22 



EP 3 982 015 A1

13

5

10

15

20

25

30

35

40

45

50

55

provided inside the tube-type seal structure 300. It is pref-
erable that the inside shape of the through-hole (i.e. the
shape of a surface of the "first layer" or "third layer" of
the present disclosure opposite to the "second layer" (see
Figures 7 and 8)) be complementary to the shape of a
surface of a sealed structure (or a second sealed struc-
ture) that may be placed in the through-hole.
[0164] The tube-type seal structure 300 allows a seal
to be formed by placing a sealed structure (or a second
sealed structure) such as a cord, an electric wire, or a
fixture thereof into the through-hole and, furthermore, in-
serting the tube-type seal structure 300 into a sealed
structure (or a first sealed structure) such as a hosing of
a connector.
[0165] Figure 12 shows the porous seal structure 400
((A) front, (B) side, (C) rear, (D) partial cross-section).
The porous seal structure 400 is for example in the shape
of a plate, has a plurality of through-holes, and has three
projections (401, 402, 403) provided as projecting por-
tions on the outer periphery and two projections (404,
405) provided as projecting portions inside the through-
holes (see D of Figure 12).
[0166] The porous seal structure 400 allows a seal to
be formed by placing a sealed structure (or a second
sealed structure) such as a cord, an electric wire, or a
fixture thereof into the plurality of through-holes and, fur-
thermore, inserting the porous seal structure 400 into a
sealed structure (or a first sealed structure) such as a
hosing of a connector.
[0167] D of Figure 12 schematically shows a simplified
cross-section of an encircled portion of the seal structure
400 shown in B of Figure 12. The projecting portions 401,
402, and 403 schematically show projecting portions that
may be provided in the "second layer" of the present dis-
closure. The projecting portions 404 and 405 schemati-
cally show projecting portions that may be provided in
the "first layer" or "third layer" of the present disclosure
(however, projecting portions opposite to the "second
layer" of the present disclosure). For simplification of ex-
planation, the partial cross-section of D of Figure 12 does
not show a boundary between the first layer, the second
layer, and/or the third layer.
[0168] A seal structure of the present disclosure is not
limited to the above embodiments. In the present disclo-
sure, the foregoing embodiments may be appropriately
combined as needed for use. In particular, the shapes of
projecting portions may be appropriately combined as
needed for use.
[0169] A seal structure of the present disclosure can
be manufactured by primarily utilizing "two-color mold-
ing". For example, the first layer and the second layer
and, when needed, the third layer can be formed by "two-
color molding". Further, the projecting portions can be
each independently formed by "two-color molding".
[0170] It is preferable that the seal structure of the
present disclosure be a laminated body. It is more pref-
erable that the seal structure of the present disclosure
be a laminated body integrally manufactured by two-color

molding.
[0171] A seal structure of the present disclosure is ap-
plicable, for example, to various fields that require prop-
erties such as a waterproofing property, a dustproofing
property,
and/or airtightness. The seal structure of the present dis-
closure can be used especially in a connector for use in
an electrical connection, particularly a housing of a con-
nector.

Reference Signs List

[0172]

1...First layer
2... Second layer
3...Third layer
10, 20, 30, 40, 50, 60, 70, 80, 90...Seal structure
110, 120, 130, 140...Seal structure
11, 21, 31, 41, 51, 61, 71...First upward projecting
portion of first layer
12, 22, 32, 42, 52, 62, 72...First upward projecting
portion of second layer
81a, 91a, 111, 121, 131, 141...First upward project-
ing portion of first layer
81b, 91b...Second upward projecting portion of first
layer
81c, 91c... Third upward projecting portion of first
layer
82a, 92a, 112, 122, 132, 142...First upward project-
ing portion of second layer
82b, 92b...Second upward projecting portion of sec-
ond layer
82c, 92c...Third upward projecting portion of second
layer
114, 134, 124a, 144a...First downward projecting
portion of first layer
124b, 144b... Second downward projecting portion
of first layer
133, 143a...First downward projecting portion of third
layer
143b...Second downward projecting portion of third
layer
200...Ring-type seal structure
201, 202, 203, 204, 205, 206...Projecting por-
tion/projection (ring-type)
300...Tube-type seal structure
301, 302, 303...Proj ecting portion/projection (tube-
type)
400...Porous or apertured seal structure
401, 402, 403, 404, 405...Projecting portion/projec-
tion (porous)
X...Conventional seal structure
Y...Conventional projecting portion
S, S1, S2... Sealed structure
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Claims

1. A seal structure (10) comprising at least:

a first layer (1); and
a second layer (2),
wherein
the first layer (1) has at least one first upward
projecting portion (11),
the second layer (2) has at least one first upward
projecting portion (12),
at least part of the first upward projecting portion
(11) of the first layer (1) is covered with the first
upward projecting portion (12) of the second lay-
er (2), and
a composition material of the first layer (1) is
harder than a composition material of the sec-
ond layer (2).

2. The seal structure (10) according to claim 1, wherein
the first upward projecting portion (12) of the second
layer (2) has flexibility.

3. The seal structure (10) according to claim 1 or 2,
wherein a height of the first upward projecting portion
(12) of the second layer (2) varies within a range of
less than 50% with respect to an overall height of
the projecting portion (12).

4. The seal structure (10) according to any of claims 1
to 3, wherein

the composition material of the first layer (1) con-
tains a first resin,
the composition material of the second layer (2)
contains a second resin, and
the first resin is harder than the second resin.

5. The seal structure (10) according to any one of
claims 1 to 4, wherein

the first layer (1) further has at least one second
upward projecting portion,
the second layer (2) further has at least one sec-
ond upward projecting portion,
at least part of the second upward projecting por-
tion of the first layer (1) is covered with the sec-
ond upward projecting portion of the second lay-
er (2).

6. The seal structure according to claim 5, wherein

the first layer (1) further has at least one third
upward projecting portion,
the second layer (2) further has at least one third
upward projecting portion,
at least part of the third upward projecting portion
of the first layer (1) is covered with the third up-

ward projecting portion of the second layer (2).

7. The seal structure according to claim 6, wherein

a composition material of the first upward pro-
jecting portion of the first layer (1) is different in
hardness from a composition material of the sec-
ond upward projecting portion and/or the third
upward projecting portion of the first layer (1), or
a composition material of the first upward pro-
jecting portion of the second layer (2) is different
in hardness from a composition material of the
second upward projecting portion and/or the
third upward projecting portion of the second lay-
er (2).

8. The seal structure (130) according to any one of
claims 1 to 7, further comprising a third layer (3),
wherein the first layer (1) is located between the third
layer (3) and the second layer (2).

9. The seal structure according to claim 8, wherein

the first layer (1) has at least one first downward
projecting portion (134a) on a side thereof facing
the third layer (3),
the third layer (3) has at least one first downward
projecting portion (133a),
at least part of the first downward projecting por-
tion (134a) of the first layer (1) is covered with
the first downward projecting portion (133a) of
the third layer (3), and
the composition material of the first layer (1) is
harder than a composition material of the third
layer (3).

10. The seal structure according to claim 9, wherein

the composition material of the first layer (1) con-
tains a first resin,
the composition material of the third layer (3)
contains a third resin, and
the first resin is harder than the third resin.

11. The seal structure (10) according to any one of
claims 1 to 10, wherein the seal structure (10) is a
laminated body.

12. The seal structure (200) according to any of claims
1 to 11 which is a ring-type seal structure (200).

13. The seal structure (300) according to any of claims
1 to 11 which is a tube-type seal structure (300).

14. The seal structure (400) according to any of claims
1 to 11 which is an apertured seal structure (400).
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